a b s t r a c t INTRODUCTION: Spontaneous migration of synthetic grafts had been described after abdominal vascular procedures into the duodenum and small bowel. In the setting of liver transplantation, synthetic grafts are commonly used for overcoming shortened or poor-quality vasculatures. We describe a case of spontaneous migration of thrombosed synthetic vascular graft after living-donor liver transplantation (LDLT). PRESENTATION: A 59 years male patient with end stage liver disease underwent LDLT utilizing a right hemi-liver graft. Drainage of segment V vein was done to inferior vena cava using a vascular graft. Graft patency was confirmed by regular follow up doppler ultrasound. Graft thrombosis was detected on the 4th postoperative month.
Introduction
Spontaneous migration of synthetic grafts had been described after abdominal vascular procedures as inferior vena cava (IVC) replacement, porto-caval, and meso-caval shunts into the duodenum and small bowel [1] [2] [3] .
Living donor liver transplantation (LDLT) has been a useful therapeutic option for end-stage liver disease because of the shortage of deceased donor liver grafts [4] . In the setting of liver transplanta-Abbreviations: GRWR, graft to recipient weight ratio; IVC, inferior vena cava; PTFE, polytetra-fluoroethylene; US, ultrasound; ERCP, endoscopic retrograde cholangio-pancreatography.
* tion, synthetic grafts are commonly used for overcoming shortened or poor-quality vasculatures of liver donors and/or recipients.
Reports regarding spontaneous migration of synthetic grafts in this setting is extremely rare. We report a case of spontaneous migration of thrombosed synthetic vascular graft after LDLT into the duodenum. This work has been reported in line with the SCARE criteria [5] .
Case presentation
A 59 years old male patient with end stage liver disease due to chronic hepatitis C virus infection underwent living donor liver transplantation utilizing a right hemi-liver graft from his son. The graft weight was 834 gm, with graft to recipient weight ratio (GRWR) 0.88.
Right hepatic vein reconstruction was done by end-to-side anastomosis between donor right hepatic vein (30 mm in diameter) and IVC using continuous 4/0 polypropylene sutures with venoplasty. Drainage of segment V vein (5 mm) was done to side of IVC using an externally supported polytetra-fluoroethylene (PTFE) synthetic vascular graft (Gore-Tex 6 mm in diameter) by 4/0 polypropylene sutures (posterior continuous sutures and anterior interrupted sutures). In Egypt, there are no available cryopreserved grafts from cadavers.
Reconstruction of the portal vein was done by end-to-end anastomosis between donor right portal vein (8 mm in diameter) and recipient main portal vein (12 mm in diameter) using continuous 5/0 polypropylene sutures.
Reconstruction of the hepatic artery was done by end-to-end anastomosis between donor right hepatic artery (2 mm in diameter) and recipient right hepatic artery (4 mm in diameter) using interrupted 8/0 polypropylene sutures.
Doppler ultrasound (US) examination was done after completion of vascular anastomoses and at the end of operation which confirmed patency of all vascular anastomoses.
Two biliary anastomoses were done for biliary reconstruction between donor right posterior sectorial duct (3 mm in diameter) and right anterior sectorial duct (3 mm in diameter) to recipient left hepatic duct (4 mm in diameter) and right hepatic duct (4 mm in diameter), respectively. Biliary reconstruction was done by interrupted polydioxanone (PDS) 6/0 sutures over two trans-biliary stents.
Doppler US was performed daily in the first postoperative week to evaluate patency of vascular anastomoses, and twice weekly afterwards till patient discharge. The patient had smooth postoperative course, and was discharged without complications. The patient was scheduled to regular follow up through regular outpatient clinic visits (including clinical, laboratory, and Doppler US examinations).
The patient developed anastomotic biliary stricture, in both biliary anastomoses, 3 months after transplantation, which required repeated sets of endoscopic retrograde cholangio-pancreatography (ERCP). ERCP cholangiogram confirmed the presence of anas-tomotic stricture that required endoscopic graduated balloon dilatation and stenting.
Follow up Doppler US was done regularly to confirm patency of vascular anastomoses. No vascular abnormalities were detected apart from thrombosis of segment V vein, which was detected in the fourth postoperative month (Fig. 1) .
During an ERCP set that was done two and half years after transplantation, the thrombosed synthetic vascular graft was seen eroding into the first part of the duodenum (Fig. 2) . The procedure was completed and balloon dilatation of the anastomotic stricture and re-stenting was done. The patient was generally stable and the decision was to follow up the condition of the eroding synthetic vascular graft.
A computed tomography was done 1 week later and showed disappearance of the synthetic vascular graft from the abdomen. Follow up endoscopy afterwards revealed a small ulcer in the first part of the duodenum at the site of the migrated synthetic vascular graft with no other abnormalities.
Discussion
Spontaneous migration of synthetic grafts had been described after abdominal vascular procedures as IVC replacement, portocaval, and meso-caval shunts into the duodenum and small bowel [1] [2] [3] . Most of these cases presented with emergency situations such as intra-abdominal sepsis, hematemesis and melena, and intestinal obstruction necessitating emergency intervention.
In the setting of liver transplantation, synthetic grafts are commonly used for overcoming shortened or poor-quality vasculatures of donors and/or recipients. Synthetic grafts are used mainly for reconstruction of anterior sector veins of right hemi-liver grafts, portal vein, and less commonly arterial reconstruction. Reports regarding spontaneous migration of synthetic grafts in this setting are extremely rare. Recently, Esposito et al. [6] reported the first case of spontaneous migration of a mesenterico-portal PTFE graft to the stomach following cadaveric liver transplantation. This required emergent exploration and removal of the thrombosed graft and repair of the stomach. Hscu et al. [7] , recently reported migration of infected thrombosed PTFE to the duodenum and LDLT in 3 cases. This increases the risk of mortality due to impending perforation and subsequent risk of sepsis. Those cases also required surgical exploration and extraction of the thrombosed graft.
In this report, we describe a rare case of spontaneous migration of thrombosed synthetic vascular graft after LDLT. Migration was diagnosed endoscopically during an ERCP set for anastomotic biliary stricture. The patient did not have any emergency situation like intra-abdominal sepsis or bleeding or intestinal obstruction, and the decision to observe and follow up the patient was wise enough to avoid unnecessary surgical exploration. Spontaneous expulsion of the migrated vascular graft from the digestive tract occurred without any complications.
The real mechanism for the migration of the thrombosed graft is not fully understood. We think that repeated ERCP sets for the management of anastomotic biliary stricture and repeated stent placements may play the major role in synthetic graft thrombosis and subsequent migration into the first part of the duodenum. Hscu et al. [7] hypothesize that the acute thrombotic occlusion of the vascular graft increases the perigraft inflammation which increases the process of adhesion of the graft to adjacent organs, such as the stomach and the duodenum, which may potentiate the graft migration.
Some reports have described prophylactic methods to avoid such complications as placement of native tissue such as omentoplasty at the surgery field separating the graft from the surrounding stomach and bowel [6] . Such practice was not routinely done in our liver transplant recipients before this case report.
Finally, to the best of our knowledge, reports describing spontaneous migration of thrombosed synthetic vascular graft after LDLT are extremely rare. We report a rare case of spontaneous migration of thrombosed synthetic vascular graft into the duodenum after LDLT.
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